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a b s t r a c t
The paper examines heterogeneity in programme outcomes from Bolsa Família, a ﬂagship social assis-
tance programme in Brazil reaching 14 million households. Following a review of existing evidence on
mean impacts, the paper develops and estimates the ﬁrst panel data quantile regression model of the
distribution of Bolsa Família outcomes across municipalities. The quantile point estimates of programme
effects show no signiﬁcant effects on adult labour force participation but positive and signiﬁcant effects
on girls’ school attendance. Girls’ attendance effects are stronger in municipalities with lowest rates in
the conditional distribution of school attendance.
© 2016 Published by Elsevier Inc. on behalf of Board of Trustees of the University of Illinois. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
1. Introduction
In the new century, Brazil managed a signiﬁcant reduction in
poverty, inequality, and social exclusion. During the ﬁrst decade,
the share of the Brazilian population in extreme poverty declined
from 22% to 11%, while the Gini coefﬁcient of per capita household
income fell by 10%. Several studies estimate thatwhile a large share
of the reduction in poverty and inequality is a product of economic
growth and improved labour markets, the emergence of large-
scale social assistance institutions made an important contribution
(Barros, Carvalho, & Franco, 2007; Soares, Ribas, & Osório, 2010).
Among them, Bolsa Família, an antipoverty programme reaching
14 million households, including one third of all children in the
country, has been particularly inﬂuential. Research into the effec-
tiveness of Bolsa Família has produced a wealth of information on
programme impacts (Campello & Neri, 2013) but, with one excep-
tion discussed below, studies have so far focused on identifying
and estimating mean effects. This paper examines the distribution
of the outcomes across municipalities in Brazil.
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The motivation behind focusing on heterogeneous programme
effects is straightforward. The contribution of Bolsa Família, and
other social assistance programmes, to the reduction of poverty
and inequality will be better understood if we are able to assess
the distribution of outcomes, as well as their mean. The paper
contributes to the existing literature on the effectiveness of social
assistance by focusing attention on the distribution of Bolsa Família
outcomes, as regards labour supply and school attendance, across
municipalities in Brazil. To address the associated methodological
and data challenges, we develop and estimate a quantile regression
model and apply it to household survey data across municipalities
in Brazil. Our analysis conﬁrms that the heterogeneity of labour
supply effects across municipalities are not statistically signiﬁ-
cant, but suggests there is signiﬁcant heterogeneity in outcomes
for girls school attendance across municipalities, with equalising
effects.
The rest of the paper is organised as follows. Section 1 discusses
the emergence of Bolsa Família, paying special attentions to its
design and underlying conceptual framework. Section 2 reviews
the literature on mean programme outcomes as identiﬁed in avai-
lable impact evaluation studies. Section 3 develops an estimation
approach to study the distribution of Bolsa Família outcomes and
describes the data employed. Section 4presents themain results on
the distribution of labour supply and school attendance outcomes
across municipalities in Brazil, and discusses their implications. A
ﬁnal section concludes.
http://dx.doi.org/10.1016/j.qref.2016.07.008
1062-9769/© 2016 Published by Elsevier Inc. on behalf of Board of Trustees of the University of Illinois. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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2. The emergence of Bolsa Família
The evolution of social assistance1 in Brazil has been swift, but
far from linear. The 1988 Constitution, following from 20 years
of dictatorship, is the marker for the rapid expansion of social
assistance programmes and policies in the years that followed.
However, the policy instruments the Constitution supported, Previ-
dência Social Rural and the Benefício de Prestac¸ão Continuada, were
not especially innovative or farsighted. Their orientationwasﬁrmly
rooted in conventional welfare policy, on a distinction between
individuals with or without the ability to work (Jaccoud, Hadjab,
& Chaibub, 2009). They focused on old age poverty and on disabi-
lity, but failed to address child poverty (Barros & Carvalho, 2003);
and favoured pure income transfers which replicated the ‘compen-
satory’ approach of golden age European social assistance. Bolsa
Família developed instead out of municipal experimentation with
Bolsa Escola, rooted in amix of guaranteed incomeproposals,multi-
dimensional perspectives on poverty, and education interventions.
The roots of Bolsa Família are in Bolsa Escola, a programme
introduced in parallel in a handful of municipalities in 1995 as a
means of addressing the impact of crises on poor households. Its
intellectual origins can be traced to guaranteed income proposals
and to interventions to ensure social investment and employment
among households in poverty. Senator Eduardo Suplicy, the Wor-
kersParty’sﬁrst electedSenator, introducedabill in1991proposing
to implement a negative income tax scheme. The proposal was
approved in the Senate, but was never implemented. Jose Mar-
cio Camargo, an inﬂuential academic with a strong reputation for
research on poverty argued the guaranteed income was unlikely to
have an impact on persistent poverty in Brazil if it was not linked to
improvements in the productive capacity of households in poverty
(Britto & Soares, 2011). Linking transfers to improvements in chil-
dren’s education gave the guaranteed income idea considerable
political traction (Melo, 2007a, 2007b).
The Constitution gave an enormous impetus to decentralisation.
InBrazil,municipalities are federal entities,with considerable room
for experimentation. Some municipalities began experimenting
with guaranteed income schemes linked to children’s schooling
and other interventions. Bolsa Escola emerged from municipal acti-
vism on poverty reduction.2 The experimental programmes soon
began to be replicated in other municipalities. In 1997 the fede-
ral government offered ﬁnancial incentives to municipalities to
ease the adoption of Bolsa Escola.3 Bolsa Escola became a federal
programme in April 2001 under the responsibility of the Ministry
of Education. Similar federal initiatives included the Programa de
Erradicac¸ão do Trabalho Infantil (PETI) ﬁrst introduced in 1996. Ini-
tially located inmunicipalitieswithhigh incidenceof child labour in
hazardous employment, the programme provided direct transfers
to households as well as remedial education in after-school ses-
sions. The programme was especially successful, in part because of
the supplementary education provided (Brazilian Court of Audit,
2003).4
The apparent success of Bolsa Escola and PETI, and especially
their core idea of providing direct transfers to households in
poverty, stimulated similar policy initiatives in other Ministries.
1 Social assistancedescribes tax-ﬁnancedpublicprogrammesandpolicies addres-
sing poverty and vulnerability. Social insurance describes contributory schemes
addressing life-cycle andwork related contingencies. Together, social assistance and
social insurance are the main components of social protection (Barrientos, 2013b).
2 There are several ‘fathers’ of Bolsa Escola, includingCristovãoBuarque in Brasilia
and Magalhâes Texeira in Campinas.
3 In 1998, 60 municipalities had adopted the programme. Their number mush-
roomed to 1115 by 2000.
4 Both federal Bolsa Escola and PETI played a role in the social development stra-
tegy of Presidente Cardoso and his social policy advisor Vilmar Faria (Faría, 2002).
Table 1
Bolsa Família. All values are for July 2014 (US$ 2013 PPP 1=RS$1.61).
Bolsa Família
Target population Households in extreme poverty and households in
moderate poverty with children
Eligibility Households with per capita income≤R$77 (US$48)
and households with children with per capita
income≤R$154 (US$96)
Monthly beneﬁts Basic transfers =R$77 (US$48).
Variable transfer =R$35 (US$22) per child (0–15)
up to ﬁve; R$ 42 (US$26) for each youth (16–17) up
to two; R$35 (US$22) if expectant mothers; R$35
(US$22) if children 0–6 months.
Households with per capita income >R$77 and
≤R$154 receive child transfers only.
From 2012, the Beneﬁcio de Superac¸ão da Extrema
Pobreza provides a ‘top up’ to households with
incomes below R$77 after transfers
Reach 14 million households
Budget as % GDP .6
Agencies responsible Ministério de Desenvolvimento Social Caixa
Econômica Federal
Source: Barrientos (2013a), updated July 2014.
TheMinistry ofHealth introduced aBolsa Alimentac¸ão in September
2001, aimed at expectant mothers and infants and with the objec-
tive of reducing malnutrition and infant mortality. In 2003, the
Ministry of Mines and Energy began to implement a gas subsidy,
Auxilio Gás, to compensate households in poverty for the phasing
out of gas subsidies.5
The arrival to government of Lula in 2002 did not seem auspi-
cious for this policy agendaatﬁrst.His campaignemphasisedgiving
priority to the ﬁght against hunger (Hall, 2006). In ofﬁce, he crea-
ted an Extraordinary Ministry for Zero Hunger, which ﬂoated a raft
of new interventions, including a new family subsidy, the Cartão
Alimentac¸ão, providing in-kind and cash transfers. Very soon, oppo-
sition fromexperts, policymakers and beneﬁciaries themselves led
to a change in policy. The fact that Lula’s transition programme had
paid attention to the need to consolidate all transfer programmes
facilitated a swift change in policy.6 He announced the implemen-
tation of Bolsa Família as a single programme aiming to provide
transfers to households in extreme poverty, and integrating all
existing subsidy programmes, a process beginning in 2003. A new
Ministry for Social Development and Zero Hunger was established
to manage Bolsa Família in 2004.7 Bolsa Família greatly expanded
the coverage of Bolsa Escola and the other income transfer pro-
grammes. The number of households participating in Bolsa Família
increased from 6.5 million in 2004 to 14 million in 2013. Table 1
provides a summary of Bolsa Família transfers.
3. Outcomes
This section provides a brief review of the main ﬁndings from
studies on Bolsa Família outcomes. As noted above, this literature
focuses largely on mean impacts. The next section reports on the
distribution of outcomes across municipalities.
Bolsa Família consolidated existing transfer programmes, which
might explain why it lacks a baseline. Evaluation surveys were
only collected in 2005 (AIBF1) and 2009 (AIBF2), and the main
results were placed in the public domain only in 2012 (de Brauw,
5 Melo (2007b) argues that political competition between the Workers Party and
the Partido Socialista Democratico Brasileiro (PSDB), and among politicians within
them, was a contributory factor in the emergence of the transfer programmes.
6 We are grateful to one of the referees for pointing this out.
7 Until 2004, social assistancewas the responsibility of theMinistry of Labour and
Social Assistance.
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Gilligan, Hoddinott, & Roy, 2012).8 The main ﬁndings include:
improvements in children’s weight-for-height and body mass;
improvements in the incidence of immunisations; improvements
in school attendance of around 4 percentage points, larger for girls
and for theNorth-East (deBrauwet al., 2012; Januzzi&Pinto, 2013).
They also include improvements in progression and a reduction in
grade repetition; delayed children’s entry into the labourmarket by
a year; increased pre-natal visits by participant expectant mothers
(1.6 additional visits); improved inﬂuence of mothers in decisions
over household budget and contraception. The analysis found no
signiﬁcant effects on labour supply, but it did note a reduction in
formal sector hours by males and an increase in hours worked in
the informal sector.
The vast majority of studies examining Bolsa Família outcomes
rely on the analysis of cross-section data, from the national house-
hold survey Pesquisa Nacional por Amostra de Domicílios (PNAD) or
the income and expenditure survey Pesquisa de Orc¸amentos Fami-
liares (POF). The PNAD survey data lack direct identiﬁcation of Bolsa
Família beneﬁciaries, except for supplements in 2004 and 2006. For
all otherwavesof thedata, the identiﬁcationofBolsa Famíliapartici-
pants is done through theuniquemonetary values reportedunder a
question on residual income (Foguel & Paes deBarros, 2008; Soares,
Soares, Medeiros, & Osório, 2006).9 The POF survey does permits
direct identiﬁcation of Bolsa Família participants, but it is collected
every ﬁve years.
Surprisingly perhaps, there are few studies assessing the impact
of Bolsa Família on poverty. Soares, Ribas, et al. (2010) estimate
poverty and extreme poverty headcount rates with and without
Bolsa Família transfers. This approach does not account for beha-
vioural responses to the transfers. They establish that, in the
absence of Bolsa Família transfers, headcount rates would have
beensigniﬁcantlyhigher. For thedecade1999–2009 their estimates
suggests that Bolsa Família and its component programmes were
responsible for one sixth of the reduction in poverty (2 percen-
tage points of a period poverty reduction from 26% to 14%) and
around one third of the reduction in extreme poverty (1.6 percen-
tage points of a period fall from 9.9% to 4.8%). Their disaggregated
ﬁndings emphasise the contribution of Bolsa Família to protecting
the income of lowest income household from the variations in eco-
nomic activity.
The potential contribution of Bolsa Família to the recent reduc-
tion of income inequality has been examined in some detail (Barros
et al., 2007; Hoffmann, 2013; Soares et al., 2006; Soares, Ribas,
et al., 2010; Soares, de Souza, Osório, & Silveira, 2010). Soares,
de Souza, et al. (2010) ﬁnd that Bolsa Família accounted for 16%
of the 10% decline in the Gini coefﬁcient measure of inequality
in the decade 1999–2009, and Benefício de Prestac¸ão Continuada
accounts for a further 14% so that the programmes combined
account for just below one third of the reduction in household
income inequality. Hoffmann (2013) conﬁrms this ﬁnding for the
2001–2011 period. These ﬁndings are intriguing because Bolsa
Família transfers account for a fraction of one percent of GDP. Bolsa
Família’s inequality reducing power is explained by the fact that
transfers are concentrated on households at the bottom of the
income distribution (Barros et al., 2007; Soares, de Souza, et al.,
2010).
8 The impact evaluation report identiﬁes three main comparison groups: compa-
rison 1 (C1) compares new participants in 2009 versus non-participants in 2009;
comparison 2 (C2) compares all new participants regardless of whether registered
for CU in 2005 against non-participants in 2009 who had either registered for CU
or received beneﬁts in 2005 but no longer in 2009; comparison 3 (C3) compares all
participants in 2009 against non-participants in 2009 who had either registered for
CU or received beneﬁts in 2005 but no longer in 2009 (same as in C2). The evaluation
relies on difference in difference estimates from panel data.
9 For a detailed discussion of all data issues, see Soares et al. (2006).
Some studies have focused on the impact of Bolsa Família on
schooling and health, which are directly targeted by the condi-
tions in the design of the programme. Magalhães Júnior, Jaime, and
Cavalcante de Lima (2013) review the ﬁndings from impact evalua-
tion studies on the impact of the programme on basic education;
while Craveiro and Ximenes (2013) do the same for health. In addi-
tion, Glewwe and Kassouf (2012) used a school census panel data
for 1998–2005 to examine the effects from the expansion of Bolsa
Escola in 2001 as a natural experiment. They ﬁnd that Bolsa Escola
raised enrolments by 5.5% in Grades 1–4 and by 6.5% in Grades
5–8. They also ﬁnd a reduction in dropout rates and improvements
in grade progression among Bolsa Escola/Bolsa Família participants.
They simulate the longer term effects of the programme on the
productive capacity of participant children and suggest that an 11%
rise in labour earnings associated with a predicted additional 1.5
years of schooling is greater than the costs of theprogramme. In this
simulation, Bolsa Escola/Bolsa Família paid for themselves in terms
of improved productivity. A study on the combined impact of the
Family Health programme and Bolsa Família on child morbidity
and mortality at the municipal level ﬁnds positive and substantial
effects (Rosella, Aquino, Santos, Paes-Sousa, & Barreto, 2013).
Finally, the impact of Bolsa Família on the labour supply of par-
ticipants has been studied extensively. Oliveira and Soares (2012)
summarise this literature. For the population as a whole, studies
ﬁnd a reduction in child labour consistent with a rise in school
attendance (Ferro, Kassouf, & Levison, 2010). Fewstudies ﬁnd signi-
ﬁcant effects of the programme on adult labour at the extensive
margin (Foguel & Paes de Barros, 2008). Teixeira (2010) ﬁnds a
small increase in the labour force participation of women, but no
effect for men. These studies ﬁnd small but signiﬁcant effects at the
intensive margin depending on the data and econometric model
employed. Disaggregating the effects by gender and region often
leads to clearer and stronger ﬁndings. Ribas and Soares (2011) ﬁnd
stronger effects inurbanareas, especiallymetropolitanareas, inclu-
ding a stronger reduction of labour force participation by women
of around 4.4 percentage points, and an increase in hours of work
in informal employment by males. The latter ﬁndings are likely to
reﬂect the inﬂuence of the income test at the margins of eligibility
(Firpo, Pieri, Pedroso, & Portela Fernandes, 2013). The important
fact to keep in mind is that labour force participation rates among
adults in households eligible for, or participating in, Bolsa Família
are high, at least as high as for the population as a whole (Castro,
Sátyro, Ribeiro, & Soares, 2010).
4. Methods and data
With fewexceptions, theoutcomeestimates reviewed in the last
section focused on mean effects of participation in Bolsa Família.
There is scarce information on the distribution of these outcomes.
In view of the fact that the selection of participants in Bolsa Famí-
lia, and other social assistance programmes, is naturally skewed
towards municipalities with higher incidence of households in
poverty, it is important to pay attention to the distribution of
outcomes spatially. Variation in implementation capacity across
municipalities is also likely to inﬂuence outcomes. The main ques-
tion for this section is to establish whether programme outcomes
vary across municipalities.
In the programme evaluation literature there are two main
approaches to examining the heterogeneity in outcomes. The ﬁrst
is to estimate mean outcomes for sub-samples of the data, say
rural–urban or male–female. A second approach is to explore the
conditional distribution of outcomes with a quantile regression
approach. A handful of studies have applied the ﬁrst approach
in the context of Brazil (Ribas & Soares, 2011; Teixeira, 2010).
Their ﬁndings indicate the presence of signiﬁcant heterogeneity
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in Bolsa Família outcomes, labour supply effects in particular. To
our knowledge, this is the ﬁrst study for Brazil applying the second
approach, although quantile treatment effects have been estimated
for humandevelopment income transfer programmes elsewhere in
Latin America (Dammert, 2009; Djebbari & Smith, 2008).
We estimate Bolsa Família effects at the municipal level. In the
absence of nationally representative panel data for Brazil, seve-
ral studies have developed identiﬁcation strategies for estimation
of Bolsa Família effects at the municipality level (Foguel & Paes
de Barros, 2008; Ribas & Soares, 2011; Rosella et al., 2013). This
approach has notable advantages: it can take account of indirect
effects of the programme within municipalities; it can control
for time-invariant conditions at the municipality level; and it can
partially address the issue of assignment endogeneity.While selec-
tion of speciﬁc households to participate in Bolsa Família depends
on their per capita household income, and therefore cannot be
considered to be fully exogenous to the response variables under
analysis, the assignment of programme places at the munici-
pal level depends mainly on the pre-programme poverty level
of the municipality, as described in Ribas and Soares (2011).
At municipal level, programme assignment can be argued to be
exogenous with respect to contemporaneous response variables.
These studies map out a reliable strategy for exploring heteroge-
neity in outcome distribution with cross-section household survey
data.
We use annual data from PNAD for the period 2003–2009 to
identify outcomes, and2001 for pre-programmebaseline variables.
Brazil has over 5000 municipalities, with 817 sampled in PNAD.
The PNAD sample of municipalities is ﬁxed for an entire decade
following the decennial Census. Because our analysis focuses on
variables aggregated at the municipal level, we selected a set of
273 municipalities with populations ranging from 17 thousand to
10 million.10 The mean population of the set was 330 thousand
inhabitants and its median population was 169 thousand. Pooling
over seven years, our working dataset has 1911 municipal-level
observations.
We consider programme outcomes controlling for a set of cova-
riates that are expected to affect these outcomes. Speciﬁcally, we
consider how outcomes ym,t respond to xm,t = [BFm,t, XOm,0], where
m indexes municipalities, t indexes time (year), BF stands for the
fraction of households who receive Bolsa Família transfers in a
particular municipality m in year t, XO stands for pre-programme
observables including poverty and other covariates. The latter are
not followed over time to avoid over-controlling and hence miss-
identifying the programme effects on relevant response variables.
We focus on programme outcomes for two response variables:
adult labour participation rate for 18–60 years olds (LAm,t) and
regular school attendance for 6–15 years olds separately for girls
10 Our analysis focuses on variables aggregated at the municipal level. These
municipalities are chosen with probability equal to one in the process of PNAD
sample selection, and cover 52.6% of the total population of Brazil. See http://www.
ibge.gov.br/home/estatistica/populacao/trabalhoerendimento/pnad2009/sintese
notas tecnicas.pdf.We selected the set of (273)municipalities that are denominated
self-representative in the sample. Strictly speaking, a municipality is denominated
self-representative if its population exceeds 80% of the population of the stratum
established for the Unidade de Federacao in the last Census. These municipalities
have a signiﬁcantly larger size than the rest, which allow us to obtain mean esti-
mates at municipal level with higher statistical precision, adding reliability to the
subsequent quantile regression estimates. They also tend to remain in the sample
even after a new Census is conducted, allowing for the possibility of updating the
data for the same panel of municipalities and conducting a follow-up research in
the future. The results for the full dataset, not included in the paper, are in line with
the results for our working dataset. They show no signiﬁcant programme effect
in the distribution of labour supply outcomes, and show heterogeneity in female
school attendance programme effects, with signiﬁcantly stronger effects on the
lowest quantiles.
and boys (SFm,t, SMm,t). The selection of these outcome variables
is advantageous in two respects, they provide core information
on programme effects and they have been examined by previous
studies therefore enabling comparison of the estimates.
Selected summary statistics on our response variables and on
Bolsa Família incidence are available in Table 2. School attendance is
high inBrazil, providing theprogrammewith thechallengeofhand-
ling the difﬁcult cases rather than simply picking low-hanging fruit.
In the median municipality, female school attendance is 97.7% and
male school attendance 96.7%. There is variation across the sam-
pled municipalities. Female school attendance ranges from 91.6%
in the .1 quantile to 100% in the .9 quantile of municipalities. Male
school attendance ranges from 91.6% to 100% attendance at the
same quantiles. The incidence of Bolsa Família ranges from 1.1%
to 20.9%. The ﬁgures show a rise in Bolsa Família incidence over
time, the unweighted mean among municipalities increasing from
9.1% (2003–2006) to 9.7% (2007–2009)which is consistentwith the
programme expansion at national level.
4.1. Econometric model
The seminal study of Bitler, Gelbach, and Hoynes (2005) for the
USA and the study of Dammert (2009) for conditional transfers
in Nicaragua showed that quantile regressions are able to unco-
ver signiﬁcant heterogeneity in programme effects often missed
by standard regressions focusing on the mean.
In identifying a suitable approach to estimation we followed
Abrevaya and Dahl (2008). They developed and estimated a short
panel quantile regressionmodel to study the heterogeneous effects
of birth inputs into birth weight, an approach that was elaborated
furtherbyBache,Dahl, andKristensen (2008).11 Thismodel extends
the correlated random effects model of Chamberlain (1982) to a
quantile regressionsetting. It takesaccountof thepresenceofunob-
servables at the unit level, municipalities in our case, by using the
panel data structure. As explained by Bache et al. (2008), the cor-
related random effects model uses information from the repeated
observations to attenuate identiﬁcation issues due to correlation
between time-invariant unobservables cm and observed covariates
xm,t. In our case, we used the repeated observations of programme
incidence in the individual municipalities to condition the results
for unobservable characteristics that are not fully captured in the
pre-programme observable characteristics, but that can be plausi-
bly correlated with the observed incidence of the programme in
given years.
Under the, potentially strong, assumptions that (i) ﬁxed effects
are additively separable; and (ii) covariates are strictly exogenous,
Abrevaya and Dahl’s econometric model delivers consistent esti-
mates for a large sample of individuals observed during a ﬁnite
number of periods. Their model is also able to control for ﬁxed
effects at the level of individual observations, municipalities in our
case. The model is particularly suitable for investigating changes in
the distribution of the outcome (Powell, 2013).12
Following Abrevaya and Dahl, we regress
Q = (ymt |xm) = x′mtˇ + t + x′m11 + · · · + x′mTT , (1)
where Q(ymt|xm) are the conditional quantiles of the response
variable ymt, x′mt is a row vector of covariates of municipalities m at
time t, ˇ denotes a time-invariant effect column vector by which
the covariates effect the conditional quantiles of the observables
above and beyond the effects that work through the unobserv-
11 For a recent application see Gonzalez (2012).
12 We also considered the unconditional quantilesmodel introduced by Fortin and
Firpo (2009) but, following Powell (2013), we found this model is less useful in the
presence of ﬁxed effects and a short panel of observations.
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Table 2
Summary statistics for municipalities in Brazil 2003–2009.
Female school attendance (%) Male school attendance (%) Bolsa Família incidence (%) Pre-programme poverty rate (%)
(Unconditional) quantiles – working dataset
.1 91.6 91.6 1.1 7.5
.25 94.7 94.6 3.3 11.8
.5 97.7 97.1 7.0 18.5
.75 100.0 100.0 13.1 29.5
.9 100.0 100.0 20.9 39.2
(Unconditional) quantiles – full dataset
.1 90.9 90.0 1.9 8.8
.25 94.4 93.7 5.2 15.0
.5 97.4 96.7 12.0 26.6
.75 100.0 100.0 23.8 43.5
.9 100.0 100.0 36.9 56.3
Unweighted municipal mean – working dataset
2003–2006 96.4 96.3 9.1 21.7
2007–2009 97.2 96.8 9.7
2003–2009 96.7 96.5 9.4
Unweighted municipal mean – full dataset
2003–2006 96.0 95.4 15.4 30.0
2007–2009 97.1 96.6 16.5
2003–2009 96.5 95.9 15.9
Source: Authors’ elaboration based on PNAD dataset.
ables. The ˇ associated with BF is our main focus of interest.  t
is a location shift in the conditional quantiles and the last gene-
ric term x′mt
t
 captures the effects of the unobservables into the
conditional quantiles at t, with the unobservables being a linear
projection onto the observables (Chamberlain, 1982). In contrast
to conventional panel data analysis, in Abrevaya and Dahl’s model
there is no differencing of the observed variables either from their
lagged values or from the average over time (time de-meaning). In
contrast to difference-in-difference models, this model can exploit
information from the full period under consideration.
Abrevaya and Dahl (2008) propose estimating a reduced form
model, as in the following system of equations:
Q = (ym1|xm) =  1 + x′m1ˇ + x′m11 + x′m22 + · · · + x′mTT
Q = (ym2|xm) =  2 + x′m2ˇ + x′m11 + x′m22 + · · · + x′mTT
· · ·
Q = (ymT |xm) =  T + x′m7ˇ + x′m11 + x′m22 + · · · + x′mTT
(2)
Based upon the equalities above, we ran a pooled linear quan-
tile regression in which the observations corresponding to speciﬁc
municipalities are stacked together. In particular, a quantile regres-
sion for the th quantile is ran using:
⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
y1,1
y1,2
. . .
y1,T
y2,1
y2,2
. . .
y2,T
. . .
yM,1
yM,2
. . .
yM,T
⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
and
⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
1 0 . . . 0 x′1,1 x
′
1,1 x
′
1,2 . . . x
′
1,T
1 1 . . . 0 x′1,2 x
′
1,1 x
′
1,2 . . . x
′
1,T
1 0 . . . 0 . . . . . . . . . . . . . . .
1 0 . . . 1 x′1,T x
′
1,1 x
′
1,2 . . . x
′
1,T
1 0 . . . 0 x′2,1 x
′
2,1 x
′
2,2 . . . x
′
2,T
1 1 . . . 0 x′2,2 x
′
2,1 x
′
2,2 . . . x
′
2,T
1 0 . . . 0 . . . . . . . . . . . . . . .
1 0 . . . 1 x′2,T x
′
2,1 x
′
2,2 . . . x
′
2,T
. . . . . . . . . . . . . . . . . . . . . . . . . . .
1 0 . . . 0 x′M,1 x
′
M,1 x
′
M,2 . . . x
′
M,T
1 1 . . . 0 x′M,2 x
′
M,1 x
′
M,2 . . . x
′
M,T
1 0 . . . 0 . . . . . . . . . . . . . . .
1 0 . . . 1 x′M,T x
′
M,1 x
′
M,2 . . . x
′
M,T
⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
(3)
as the left-side and right-side variables, respectively, with
M being the number of municipalities in our sample (273).
This pooled regression directly estimates  1 , 
2
 − 1 , . . ., T −
 1 , ˇ, 
1
 , 
2
 , . . ., , 
T
 . The difference  
t
 − 1 represents the
“time effect”.
The model estimated is:
Q(Ymt |xm) = ˇBFmt + vbvjabstBFmt +
5∑
d=2
ıdDEV
d
m0BFmt
+ controls+ t + x′mt1 + · · · + x′mTT (1′)
This is estimated for theperiod t= {2003, 2004, . . ., 2009} ,which
for convenience we refer to as t= {1, 2, . . ., 7}. BF is the share of
households participating in Bolsa Família. In 2004 and 2006 this
is computed based on direct responses to a survey question whe-
ther any individual in the household is receiving Bolsa Família. For
the other years, we follow the methodology developed by Foguel
and Paes de Barros (2008), identifying participants by inspecting
unique values reported for a survey question on other income.13
As the level of Bolsa Família transfers changed in 2007, we upda-
ted the Foguel and Barros code to take account of the increases
in the basic and variable transfers. The code was again adjusted
for 2008 and 2009 to incorporate subsequent changes in the value
of the transfers. To take account of the implementation in 2008
of a variable transfer component (the Beneﬁcio Variable Jovem)
targeted on 16–17 years oldswe include as a dummy (bvjabs) inter-
acted with the meme incidence variable BF. To take account of
pre-programme socio-economic conditions at the municipal level,
we interact BF with municipal gdp per capita arranged into ﬁve
categories approximating quintiles (DEVd, with d=1, . . ., 5).14
Regarding controls (XOm,0), they include pre-programme (2001)
poverty and baseline education and other socioeconomic characte-
ristics aggregated at the municipal level.15 PNAD expansion factors
are applied in the municipal-level aggregation.16 As a data valida-
tion check, we constructed national-level variable aggregates and
13 This algorithm also includes participants in the transfer programmes consoli-
dated into Bolsa Família.
14 We omitted DEV1 in the estimation.
15 They are described in Table A1 of Appendix 1.
16 The Stata code used for the aggregation and the subsequent regression analysis
is available from the authors.
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Fig. 1. The distribution of Bolsa Família effects on adult labour force participation
rate across quantiles of a panel of municipalities 2003–2009.
Source: Authors’ quantile regression panel data and OLS regressions. For quantile
regressions, point estimates and bootstrapped conﬁdence intervals at 90% and 95%
are included. All speciﬁcations include all regressors, including per capita income,
adult school level, employment structure, household head characteristics, other
individual characteristics, dwelling characteristics, geographical area, as well as
unobservable accounting characteristics. The sample size is 1911 self-representative
municipal observations given by 7 observations for each of 273 self-representative
municipalities.
compared them with national indicators generated from PNAD by
IBGE.
We calculate the estimated coefﬁcients for quantiles .05th to
.95th, in .05th steps. It should be noted that, in this framework,
inference (conﬁdence intervals and hypothesis tests) relies on the
bootstrapped distribution of estimates. The standard asymptotic-
variance formula and the standard bootstrap approach, which are
both based upon independent observations, are not appropriate
because there is dependence between the observations of speci-
ﬁc municipalities (Koenker & Bassett, 1978).17 Instead, a bootstrap
samplewas createdby repeatedlydrawing,with replacement, from
the sample of municipalities. The draws continue until the desi-
red bootstrap sample size is reached, 500 in this case. The pooled
quantile estimator is then computed, together with the original
estimator’s variance matrix adjusted for the empirical variance
matrix of the bootstrap estimates. Bootstrap percentile (90% and
95%) conﬁdence envelopes for the parameters are constructed and
graphed.18
5. Results
In Fig. 1 we report on the estimated quantile effects of changes
in the municipal coverage of Bolsa Família on the distribution of
labour force participation rates for adults. The results suggest that
Bolsa Família is not associated with changes of statistical signiﬁ-
cance in labour forceparticipationamongadults. This is valid for the
entire conditional distributionofmunicipalities and is independent
17 Ignoring the correlation among observations, due to repeatedmeasures and also
possibly State clustering, leads to over(under)-estimation of the p-values of within
(between)- effects, making type II (I) errors more probable. Hence, the sign of the
effect on the variance cannot be stated a priori.
18 We extend the code to generate a variance-covariance matrix for the estimated
coefﬁcients on Bolsa Família, and then test the hypothesis of equality of relevant
betas, against relevant hypothesis (1-tail tests). We estimate a t-statistic with t =
( ˆˇ 1 − ˆˇ 2)/(se( ˆˇ 1 − ˆˇ 2)), and Var(ˇ1 − ˇ2) = Var(ˇ1) + Var(ˇ2) − 2Cov(ˇ1, ˇ2), the
elements of which we get from the variance-covariance matrix. Given the large
sample at work, the t-statistic (tn−k−1) approaches the standard Normal, against
which we compare the results of our statistic, searching for p-values.
Fig. 2. The distribution of Bolsa Família effects on school attendance rates of girls
6–15 years old across quantiles of a panel of municipalities 2003–2009.
Source: Authors’ quantile regression panel data and OLS regressions. For quantile
regressions, point estimates and bootstrapped conﬁdence intervals at 90% and 95%
are included. All speciﬁcations include all regressors, including per capita income,
adult school level, employment structure, household head characteristics, other
individual characteristics, dwelling characteristics, geographical area, as well as
unobservable accounting characteristics. The sample size is 1911 self-representative
municipal observations given by 7 observations for each of 273 self-representative
municipalities.
of the conﬁdence envelope employed (90% or above). In quintiles
two to four of the distribution of municipalities, the programme
actually increases labour participation (Table A2). These results
are consistent with previous work by Ribas and Soares (2011) and
others, who ﬁnd that the aggregate average effect of Bolsa Família
on adult labour supply participation is not statistically signiﬁcant
and is positive and signiﬁcant in some areas of Brazil. The intro-
duction of the Beneﬁcio Variable Jovem component does not change
this result. The results also suggest that, ceteris paribus, there is no
signiﬁcant correlation between labour force participation rates and
pre-programme poverty.19
We also examined the distribution of school attendance out-
comes across municipalities. We ﬁnd positive effects of the
programme on the school attendance of girls aged 6–15, but signi-
ﬁcance varies across quantiles. As shown in Fig. 2, the effect of the
programme is not only positive but also statistically signiﬁcant, at
the ten percent level of signiﬁcance, in municipalities up to quan-
tile .40 of girls’ school attendance. For the municipalities above this
point in the distribution, the effect is positive but not statistically
different from zero.20
A formal test of the statistical signiﬁcance of the difference bet-
ween quantile point estimates of Bolsa Família effects on female
school attendance rejects the null hypothesis of equality even at
one percent level of signiﬁcance. This is reported in Table 3. The p-
values for the test of signiﬁcance of the correlated random effects
are also included and they reject the null of lack of signiﬁcance.
These results suggest that unobservables affecting female school
attendance are captured, in part, by repeated observations on the
programme incidence, and that cross-section results not accoun-
ting for them could lead to a signiﬁcant bias in the estimation of
programme effects.21
19 Table A2 in Appendix 1 provides a more detailed report on the estimated para-
meters.
20 The detailed results are in Table A3 in Appendix 1.
21 The technical details on the tests, based on Abrevaya and Dahl (2008), are in
Appendix 2.
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Table 3
p-Values for tests ofmarginal-effect equality of Bolsa Família effects across quantiles
and correlated random effects.
Response variable Marginal-effect
equality test
Correlated random
effects test
Girls school assistance 0 [6.13E−14] 0 [8.52E−64]
Boys school assistance 1.00 .27
Adult labour supply 1.00 1.00
Note:p-Values are reported for thenull hypothesis of equalityofmarginal effects and
lackof signiﬁcanceof correlated randomeffects fornineteenquantiles .05,.10,. . .,.95.
Results are based upon 500 bootstrap replications.
Fig. 3. The distribution of Bolsa Família effects on school attendance rates of boys
6–15 years old across quantiles of a panel of municipalities 2003–2009.
Source: Authors’ quantile regression panel data and OLS regressions. For quantile
regressions, point estimates and bootstrapped conﬁdence intervals at 90% and 95%
are included. All speciﬁcations include all regressors, including per capita income,
adult school level, employment structure, household head characteristics, other
individual characteristics, dwelling characteristics, geographical area, as well as
unobservable accounting characteristics. The sample size is 1911 self-representative
municipal observations given by 7 observations for each of 273 self-representative
municipalities.
Thedistributionof girls’ attendanceoutcomeshas a globalmaxi-
mum at quantile .05. Given the high levels of school attendance
at the baseline, these effects are not small. In terms of quantile
effects, the results suggest that in the median municipality each
percentage point increase in the incidence of the programme at
the conditional distribution of school attendance leads to a .03 per-
centage point increase in girls’ school attendance, an effect that
increases to a statistically signiﬁcant .13whenwe consider amuni-
cipality in conditional quantile .05. For the municipalities at global
maximum, itwould require less than eight (.13−1) percentagepoint
increase in programme coverage to raise female school attendance
by a percentage point.
The quantile effects on boys’ school attendance are shown in
Fig. 3.22 They are signiﬁcant at the 10% level across the best part
of the distribution. The quantile estimates for boys are relatively
smaller, and heterogeneity is less pronounced, than for their
female counterparts. A test of equality of marginal effects across
quantiles, with a p-value close to one as shown in Table 3, means
we cannot reject the null hypothesis of equality. For comparison,
we tested for the null hypothesis for the correlated random effects.
The null hypothesis of lack of signiﬁcance is not rejected (with a
p-value of .27).
22 Table A4 in Appendix 1 shows detailed results.
In conclusion, the quantile point estimates of adult labour force
participation effects are positive for both the lower and higher
quantiles, but not signiﬁcantly different from zero across the distri-
bution. This is in line with the ﬁndings from the literature focused
on mean impact. The quantile regression results demonstrate the
presence of heterogeneity in the school attendance outcomes of
Bolsa Família across a panel of municipalities. In terms of girls’
school attendance, the quantile estimates suggest that municipa-
lities with lower school attendance show the strongest positive
effects of the programme. The distribution of quantile effects for
boys’ school attendance shows less heterogeneity. These results are
also in linewith the literature focused onmean effects, for example
the results reported in de Brauw, Gilligan, Hoddinott, and Roy
(2014). Our results on girls’ school attendance suggest that Bolsa
Família not only contributes to a rising central-tendency of school
attendance, from a very high baseline, but that in addition the pro-
grammehasworked to reducedifferential outcomesacrossmunici-
palities. This ﬁnding suggests that the outcomes from Bolsa Família
ongirls’ school attendanceareequalising, as improvements are ske-
wed towardsmunicipalitieswith lowerbaseline school attendance.
6. Conclusions
There is a substantive and growing literature studying the out-
comes of antipoverty transfer programmes emerging in low- and
middle-income countries. With few exceptions, studies focus on
mean effects. Where sample selection has been employed to inves-
tigate the distribution of outcomes, studies indicate a signiﬁcant
measure of heterogeneity. Assessing the effectiveness of social
assistance would recommend consideration of both mean out-
comes and their distribution across implementation units. The
paper has taken steps to address this issue in the context of Brazil’s
Bolsa Família.
The paper began by tracing the emergence of Bolsa Família,
and its main design features. It also provided a summary of ﬁn-
dings fromtheavailable literatureonBolsa Famíliameanoutcomes.
Bolsa Família has been effective in reducing poverty and, per-
haps against all expectations, inequality. It has also contributed
to improvements in human development, through their contri-
bution to universalising basic education and primary health care.
In addition it has had some success in achieving more speciﬁc
outcomes relating to child development: immunisation, nutrition,
reduction inmortality and child labour, and increased school enrol-
ments and attendance. The weight of evidence from the relevant
studies conclude that Bolsa Família, and other social assistance pro-
grammes, reduce labour force participation among children and
older adults, but have insigniﬁcant labour supply effects among
adults of working age. This literature focuses largely on mean
effects.
There is a signiﬁcant knowledge gap associated with the dis-
tribution of these outcomes. To throw light on the distribution of
outcomes, the paper developed a short panel quantile regression
model in which the panel structure is employed to take account for
the presence of unobservables at the municipality level, estimating
this model with household survey data from PNAD for the years
2003 and 2009, with 2001 as the baseline.
The analysis focused on adult labour force participation and
school attendance outcomes across municipalities. The ﬁndings on
adult labour forceparticipation fail toﬁnda signiﬁcantBolsa Família
effect on adult labour force participation across the entire condi-
tional distribution of municipalities. This result is in line with the
weight of studies focused on mean effects. By contrast, the ﬁndings
on girls’ school attendance indicate statistically signiﬁcant hete-
rogeneity in Bolsa Família outcomes. The distribution of quantile
estimates of these outcomes, across a panel ofmunicipalities, peaks
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in the bottom quantiles, indicating that municipalities with low
girls’ school attendance rates beneﬁted the most from Bolsa Famí-
lia effects. This suggests that, in addition to raising mean school
attendance, Bolsa Família helps equalise outcomes across munici-
palities.
The ﬁndings in the paper, together with those emerging from
the handful of similar studies on the distribution of outcomes
(Dammert, 2009; Ribas & Soares, 2011), maps out an important
research agenda. Further research is needed to throw light on the
distribution of outcomes from antipoverty transfer programmes.
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